The Eph/ephrinB signal balance determines the pattern of T-cell maturation in the thymus.
In order to carry out an in-depth study of the roles of EphB receptors in T-cell development and to determine the specific relevance of forward and reverse signals in the process, we established severe combined immunodeficient (SCID) mice chimeras with wild-type (WT) or EphB-deficient bone marrow cells. The obtained results demonstrate that EphB2 contributes more significantly than EphB3 in the control of CD4(-)CD8(-) (DN)-CD4(+)CD8(+) (DP) progression, and that reverse signals generated in SCID mice receiving EphB2LacZ precursors, which express the EphB2 extracellular domain, partially rescue the blockade of DN cell maturation observed in EphB2-null chimeras. In addition, increased apoptotic DP thymocytes occurring in EphB2 and/or EphB3 SCID chimeras also contribute to the reduced proportions of DP cells. However, EphB2LacZ chimeras do not show any changes in the proportions of apoptotic DP cells, thus suggesting that there is a role for ephrinB reverse signaling in thymocyte survival. The maturation of DP to CD4(+)CD8(-) or CD4(-)CD8(+) seems to need EphB2 forward signaling and EphB3; a fact that was confirmed in reaggregates formed with either EphB2- or EphB3-deficient DP thymocytes and WT thymic epithelial cells (TECs). The DP thymocyte-TEC conjugate formation was also affected by the absence of EphB receptors. Finally, EphB-deficient SCID chimeras show profoundly altered thymic epithelial organization that confirms a significant role for EphB2 and EphB3 receptors in the thymocyte-TEC crosstalk.